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Fishery Data Series Number 97-2

Age Distribution of Chinook Salmon Escapement Samples,
Togiak National Wildlife Refuge, Alaska, 1992 - 1996

ABSTRACT - Age, sex and length sampling of chinook salmon (Oncorhynchus tshawytscha)
escapement was conducted by U.S. Fish and Wildlife Service field crews on eight creeks and
rivers within the Togiak National Wildlife Refuge (Refuge). A total of 1,898 chinook salmon
carcasses were sampled. Scale impressions were used to determine fish ages. Nine different age
designations were determined ranging from age 1.1 to 2.4. Most fish sampled lived one winter in
fresh water after hatching. After outmigration most chinook salmon from these systems spent 4
years in the ocean environment before returning to spawn in their 6th year (age 1.4). Age 1.3
chinook salmon also represented a large portion of the sample. Maximum ages observed were
1.5 and 2.4.

Although these are relatively small sample sizes for most rivers, this collection of chinook
salmon escapement samples provides the only recent published age, sex and length composition
data for Refuge waters.

INTRODUCTION

The Togiak National Wildlife Refuge encompasses approximately 4.3 million acres in southwest
Alaska (Figure 1). Fourteen drainages ranging in area from 130 to 5,200 km? (50 to 2,000 mi?)
flow from the Refuge into Bristol and Kuskokwim Bays. Each drainage terminus is located in
one of four commercial fishery management districts. One of the primary objectives of the
Refuge is to conserve fish and wildlife populations and habitat in their natural diversity.

Although the Alaska Department of Fish and Game (ADFG) has primary management authority
over commercial fisheries activities to ensure an adequate spawning escapement, the U.S. Fish
and Wildlife Service (Service) works cooperatively with ADFG in collecting pertinent data
which can assist in better management. In order to monitor long term health of individual
salmon runs, forecast future runs, or evaluate escapement goals, it is necessary to sample both the
harvest and spawning escapement.

The Alaska Department of Fish and Game samples commercial catches of chinook, sockeye (O.
nerka), chum (Q. keta) and coho (O. kisutch) salmon from the main commercial fishing districts
(Quinhagak, Goodnews, Togiak, and Nushagak) along the Refuge coastline. Currently the
Department collects escapement samples only from sockeye salmon in Togiak and Amanka
Lakes, and from four salmon species migrating through the fish weir on the Middle Fork of the
Goodnews River. Increasing budget restraints over the last ten years have eliminated all other
chinook salmon escapement sampling programs ADFG conducted within the Refuge. Over the
past several years the Service has tried to collect age, sex and length (ASL) data from chinook
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salmon in the Refuge’s three main river systems (Togiak, Kanektok and Goodnews Rivers). An
increase in the Service’s presence on the major waterways within the Refuge due to fisheries
inventories and public use management programs has allowed the collection of ASL samples
from chinook salmon carcasses in a cost-effective manner.

Chinook salmon escapement was sampled in 1992 (N = 483), 1993 (N = 256), 1994 (N = 624),
1995 (N =263), and 1996 (N =272). Samples were collected from the Arolik, North Fork 7
Goodnews, Kanektok, Matogak, Osviak and Togiak Rivers and from Gechiak and Pungokepuk
Creeks (Figure 1). Previously the chinook salmon escapement data from 1994 (Lisac and
MacDonald 1995) and 1995 (MacDonald 1996) were published in Fishery Data Series Reports.
This report documents data collected from 1992, 1993, and 1996 and adds the 1994 and 1995
data for comparison. Samples were gathered on an opportunistic basis from the entire river
unless specific tributaries are identified.

The objectives of this report are to:

1. Document the age, sex and length composition of the escapement component of chinook
salmon returns to Refuge rivers targeted by commercial fisheries.

2. Compile this data on an annual basis and make available to resource managers in a
standard format archived in the State Research and Technical Services (RTS) system.

METHODS

Refuge personnel participating in resident fish inventories or public use surveys sampled chinook
salmon carcasses encountered along various rivers (MacDonald 1996). The time period between
1 - 20 August has been identified as the most likely time period for chinook salmon carcasses to
be available. During annual seasonal staff training and orientation, field crews are taught correct
scale collection, length measurement, and recording techniques. A target of 460 chinook
escapement samples from each drainage is desired (Cindy Anderson, personal communication).

Standard age, sex and length sampling as outlined in Clutter and Whitesel (1956) are followed.
Lengths are measured from mid-eye to fork of tail and recorded to the nearest millimeter. Scales
are collected on gum cards or in coin envelopes with the data being directly recorded on ADFG
Standard Age Weight Length Mark-Sense Data Forms (Version 1.1) or transferred from coin
envelopes at a later date (ADFG 1990). Data forms are sent to ADFG Research and Technical
Services for optical scanning. Each data set is assigned a file number which corresponds to the
State fisheries management area, the species sampled, and the year of collection. Electronic data
files are on file with ADFG and the Refuge. Frequency reports are generated which tally data by
field and allow data validation and editing using WordPerfect software (Heineman 1989a).

Acetate impressions are made of scales using a hydraulic press (Dery 1983 and Riffe 1994). All
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scales are aged using a Canon PC 70M microfiche copier with a forty-power lens via

methods outlined in Mosher (1969) and Lux (undated). Ages are reported using the European
system of age designation. The number of winters the fish spent in fresh water (not counting the
winter the egg was in the gravel) is shown as an Arabic numeral followed by a dot, then the
number of winters the fish spent in the ocean. Therefore, a salmon of age 1.3 spent 1 winter in
fresh water after hatching and 3 winters in the ocean; the fish is four years old and is in its fifth
year when it returns to spawn (Mosher 1969). The scale reader made three independent age
determinations for each scale sample. The mean modal age is reported as suggested by Coggins
(1994). Samples with no modal age are treated as unreadable.

Completed data sets are analyzed using the crosstabulation program BBXPEXE, developed by
ADFG’s Research and Technical Services (Heineman 1989b). The BBXPEXE program
produces unweighted estimates of mean length and percentage by age group, and the associated
standard error estimates following procedures outlined by Sokal and Rohlf (1981, Boxes 4.2 and
7.1, pages 56 and 139) (Riffe 1994). Summary tables of results for rivers with a sample size
greater than 20 are presented here as Tables 1-5. Rivers with sample sizes less than 20 fish are
provided in narrative form only.

RESULTS

Scale samplés, sex determinations, and lengths were collected from 1,898 chinook salmon in
eight creeks and rivers within the Togiak National Wildlife Refuge. Most samples were
collected from the Kanektok River (1,164), followed by the North Fork Goodnews River (510),
Togiak River (115), Arolik River (77), Gechiak Creek (23), Osviak River (4), Matogak River (3),
and Pungokepuk Creek (2) (Appendix A). Ages were determined for 1,518 samples. The rest
(380) had scales that were regenerated or rejected as unreadable. Twenty-five of these samples
were aged but either did not have a corresponding sex determination or length measurement and
are not included in the sample. Refuge River Rangers and a creel survey crew collected all
samples from the Kanektok, North Fork Goodnews, and Togiak Rivers. Refuge fisheries
personnel collected all samples from the Arolik, Matogak, and Osviak Rivers and from Gechiak
and Pungokepuk Creeks.

Summary tables present the age distribution and mean length by age group and sex for Gechiak
Creek and the Arolik, North Fork Goodnews, Kanektok, and Togiak Rivers (Tables 1-5).
Sample sizes from Pungokepuk Creek and the Matogak and Osviak Rivers were small and a
summary of these collections is provided in narrative form only.

The Matogak River was sampled from 20 to 21 August 1996. All three chinook salmon
carcasses sampled were females. Two were age 1.3 (mean length 816 mm) and one was age 1.4
(length 820 mm).
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The Osviak River was sampled on 22 August 1996. Four chinook salmon carcasses were
sampled. Two were males and two were females. The two males were ages 1.3 (Iength 670 mm)
and 1.4 (length 860 mm). The two females were both age 1.4 and 860 mm in length.

Pungokepuk Creek was sampled on 24 August 1995. Two chinook salmon carcasses were
sampled. One was a male and one was a female. The male was age 1.3 and 655 mm in length
and the female was age 1.4 and 880 mm in length.

DISCUSSION AND RECOMMENDATIONS

Although sample sizes in each river each year (N = 2 to 365) were less than the desired goal of
460, this collection of chinook salmon escapement samples provides the only recent published
ASL composition data for these waters. Run timing and water levels may severely affect the
availability of salmon carcasses for sampling. In addition, fisheries sampling trips are short in
duration which limits the time on a river to collect samples and regular field responsibilities of
the River Ranger Program may restrict their time available for this sampling effort. Work
schedules for field crews need to be flexible enough for the crews to concentrate on escapement
sampling when carcasses are most plentiful which can generally be expected to begin in early
August and peak after mid-August for most western Alaska rivers.

Predominant scale ages found in these samples (1.3 and 1.4) match ages for other Bristol and
Kuskokwim Bay areas. As determined by ADFG, age 1.3 and 1.4 chinook salmon typically
comprise the majority of the escapement into the Nushagak River based on the 1988-1994
average (ADFG 1996) and most chinook salmon return to the Kuskokwim Bay area at age 1.5,
1.4, or 1.3 (Francisco et al. 1995).

Sampling chinook salmon carcasses may bias results towards larger size fish (Dunaway 1997 and
Bev Cross, personal communication). Large chinook salmon are easily visible when washed up
on gravel bars or in shallow water. Small chinook salmon may blend in with carcasses of chum
and sockeye salmon and be missed in the sample. They may be more likely to be carried away
by the current, or rot away more quickly. This may cause higher proportions of older age fish
and a larger mean length by age group being reported. During sampling of escapement salmon
carcasses, all fish should be identified for species to ensure all size ranges of chinook salmon are
sampled.

Aging scales from chinook salmon carcasses may also be a source of bias. All salmon resorb
their scales to some extent during their migration and spawning progression making it difficult to
determine how many circuli or annuli may have been resorbed, or the total age of the fish
(Mosher 1969). Salmon carcasses have maximum resorption and it may only be possible to
compare data from similar sampling methods. Length at age data from our escapement sampling
was considerably higher than length at age data from Kuskokwim Bay rivers documented by
ADFG (Molyneaux and Dubois 1996). However, ADFG’s samples were collected from weir
sites and commercial catches and would have less scale resorption and better represent the true
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length at age of the population.

Biases regarding the sex of the individual chinook salmon should also be considered. Males tend
to drift downstream in a moribund condition after spawning, while females tend to die near their
redds (McPherson et al. 1996). Male chinook salmon may be flushed further downstream and
potentially missed during sampling.

As with all capture methods, sampling chinook salmon carcasses may pose some biases. Two
aspects that help eliminate carcass sampling biases are to 1) sample all sizes of fish and 2) spread
the sample out over a long period of time. Escapement sampling on the Goodnews and
Kanektok Rivers meet these criteria and probably have a low bias. However, sampling on the
Togiak River and other waters during fisheries sampling trips were of short duration and may
add to the bias.

Despite the potential for biases, collecting scales from chinook salmon carcasses may be the only
economical method for determining the age composition of the escapement in most rivers.
Continuing this data base will become increasingly useful in monitoring the commercial
fisheries, ensuring viable spawning escapement, and for evaluating escapement goals.
Continuation of this sampling effort is dependent on Togiak Refuge public use survey programs
for the Kanektok, Goodnews, and Togiak Rivers and on fishery surveys throughout the Refuge.

Recommendations for future efforts are: (1) efforts should seek to achieve the desired sample
size of 460 fish; (2) work schedules for field crews need to be flexible enough for them to
concentrate on escapement sampling when carcasses are most plentiful; (3) identifying all
salmon carcasses for species to ensure all size ranges of chinook salmon are sampled; (4)
dissecting chinook salmon carcasses to determine sex of the fish when in doubt; (5) searching a
variety of habitats for carcasses; and (6) efforts should concentrate on rivers with commercial
fisheries districts where Refuge staff are present during 1-20 August.

Further recommendations are to address potential biases in the age composition from the carcass
samples. Otoliths should be collected to verify scale ages and to determine if scale resorption is
a factor in aging the scales. If so, a possible solution is to document the sex and length of the
chinook salmon carcasses and use length at age data from the commercial and sport catch and
weir and tower monitoring where scale resorption is not likely to have occurred to aportion the
ages of the carcass samples.
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Appendix Table Al. Sample location, size and data file name for chinook salmon escapement

APPENDIX A

samples collected and analyzed by Togiak NWR, 1992-1996.

River

Arolik River
1994
1995
1996

Gechiak Creek
1994
1995

North Fork Goodnews River
1992
1994
1995
1996

Kanektok River
1992
1993
1994
1995
1996

Matogak River
1996

Osviak River
1996

Pungokepuk Creek
1995

Togiak River
1992
1994

! Sample sizes do not equal those analyzed in report due to unknown sex or unknown length.

Number of Fish
Sampled Aged
45 28
17 13
15 13
18 16
5 4
233 200
88 66
89 731
100 94
243 213!
256 230
365 2431
150 121
150 129
3 3
4 4
2 2
7 6
108 77
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RTS Data File

Number

V0880BA4
VO880BAS
V0880BC6

T1400BA4
T1400BAS

V0040BA2
V0040BA4
V0040BAS
V0040BA6

V0030BB2
V0030BE3
V0030BC4
V0030BAS
VO0030BA6

T1540BA6

T1550BD6

T1320BAS

T0060BB2
TO060BA4






